Higher Mathematics

Quest
Mathematical Techniques
1. (a) Obtain partial fractions for
X
21 x>1
(b) Use the result of (a) to find
3
X
dx, x> 1.
/ x2—1
Part | Marks | Level | Calc. | Content Answer U2 OC2
T
(a) 2 C CN | A6 o T ﬁ 2001 A5
() 4 A/B | CN |11 2+ iInfx2—1[+c
[No marking instructions available]
2. Express P — in partial fractions.
1 1 L d
vatuate [ L
valuate S g2
Part | Marks | Level | Calc. | Content Answer U2 OC2
(1) 2 C | CN | A6 L -1 L 2004 A5
2 1 C | CN |11 flng
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Higher Mathematics

[SQA] 3. Express in partial fractions

QMﬂ

11 — 2x
xX24x—-2
Hence obtain
/5 11 — 2x i
3 x24+x—-2
Part | Marks | Level | Calc. | Content Answer U2 OC2
1) 3 C | CN | a6 2000 SY1 Q10
) 3 A/B | CN [I11
11 —2x 11 — 2x
X +x-2 x-D{(x+ 2
A B
= +
x -1 x+ 2
11 —2x = A(x+2)+ B{x - 1) 1
x=1=234=94=3 1
x=-2=-3B=15B = -5 1
11 -2x = 3 N 5 1
3axt+x-2 3x—1 x+2
=[3ln(x- 1) - 5In(x +2)]3 1
=3In4-3In2-5In7+51n5 1
3g5
= (ln 2—5—) = (0.397.
75
4. (a) Given f(x) = x°tan2x, where 0 < x < Z, obtain f'(x).
1 2
(b) For y = 1—:9; , where x # —1, determine Z—Z in its simplest form.
Part | Marks | Level | Calc. | Content Answer U1 OC2
(@) 3 C | CN | D4 D2 2005 Q1
(b) 3 C CN | D4
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[SQA] 5. Differentiate the following functions with respect to x, simplifying your answers
where possible.

(a) h(x) = sin(x?) cos(3x).

_ In(x+3)
Part | Marks | Level | Calc. | Content Answer U1 OC2
(@) 3 C | CN | D4, D3, D6, D2 1999 SY1 Q3
(b) 3 C CN | D5, D8
(a) h(x) = sin(x%) cos(3x) 1 method mark (product rule)
1 for first term
’ _ 2 _ : VAN
R (x) = 2x cos (x) cos(3x) — 3 sin (x) sin (3x) 1 for second term
(b) _ Intx+3)
T o(x+3)
dy g5+ 3 —In(x+3).1 1method (quotient)
dx (x + 37 1 for accuracy
1 -In(x + 3) . e
= 1 for simplifyin
x + 37 pying
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[SQA] 6. Differentiate

Quest

(x) = sin x T<x<T
8 =7 + cos x” ’
and simplify your answer.
Part | Marks | Level | Calc. | Content Answer U1 OC2
3 C CN | D5, D2 1998 SY1 Q1
sinx
xX)=———
&) 1+ cosx
, cosx(1 + cosx) — sinx(—sinx) 1 method (quotient)
g = >
(1 + cosx) 1 for accuracy
cosx+1
=— 1 for simplifyin
(1 + cosx)? pllying
3 1
1+ cosx
[SQA] 7. Use calculus to find all the values of x for which the function
f(x)=(1+x)?e*, x€R,
is increasing.
Part | Marks | Level | Calc. | Content Answer Ul 0C2
5 A/B CN | D4, DS, D3, 1998 SY1 Q6

f) =1 +x'e™
1 method (product)

F)=2(01+0e -1+
1 for accuracy
> 0 for f (x) to be increasing, 1
AQ+n2-00+0]e">0
1+ -xe">0 1 for factorising
¥ <1 = -1l<x<1 1

(-1 < x € lisacceptable)
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[SQA] 8.

(a) Differentiate f(x) = ¥ 3 with respect to x.
(b) Differentiate g(x) = Inv/x2 4 3 with respect to x.

Hence find / 257)( dx.
x-+3

Part | Marks | Level | Calc. | Content Answer U1l OC2

(a) 2 C CN | D8, D3, D2 2000 SY1 Q1
(b1) 3 A/B | CN | D8, D3, D6
(b2) 2 A/B | CN | Higher

(a) 1 for 2x
= e1-2+3 = =2 x2+3
f (x) f (x) X e 1 for e.\z+3

(b) Method 1

941

Py

&
I
b
=]
¥
+
L

i

iIn@® +3)  1for simplifying

, 1 2 _ X 1 for 2x
E® =3 +3 - E+3 1for (x* + 3)
Method 2
g) = Inv® +3 = (@ +
RS . Lfor (2 + 3)7
g =2 S = Z 3 1 for 2x
&+ 3) 1for (* + 3}
c 5x _ X ] (o
© I(xz T3 dx = 5 J.(xz T3 dx 1 for handling the ‘5
=5lnvx*+3+c¢ 1 for result
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9. A curve has equation xy + y* = 2.

(a) Use implicit differentiation to find ay in terms of x and y.

dx
(b) Hence find an equation of the tangent to the curve at the point (1,1).

Part | Marks | Level | Calc. | Content Answer U2 OC1
(a) 3 C CN | D15 — xfzy 2001 A7
(b) 2 C CN | Higher x+3y—4=0

[No marking instructions available]

10. A curve is defined by the parametric equations
x=t+t—1,y=2>—t+2

for all t. Show that the point A (—1, —5) lies on the curve and obtain an equation
of the tangent to the curve at the point A.

Part | Marks | Level | Calc. | Content Answer U2 OC1
6 C CN | D17, Higher y=>5x+10 2002 A3

3 0
11. Use the substitution x = 1 + sin 8 to evaluate / ’ L
0o (1+sin6)3

Part | Marks | Level | Calc. | Content Answer U1 OC3
5 C |CN |5 3 2003 A5
o! differentiate substitution o! dx = cosb db
o2 convert limits 2 x=1,2
3 process substitution o3 12 & dx
! integrate ok x_*zz
s —
e’ complete o’ —?1 — 5
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35 x
12. Use the substitution u = 1 + x to evaluate / dx.
0 vV1+x
Part | Marks | Level | Calc. | Content Answer U1 OC3
5 C CN | I5 2005 Q5
[sQa]  13. By means of the substitution u = x> — 8, find
4 1
/ x3(x2 —8)3 dx.
3
Part | Marks | Level | Calc. | Content Answer U1l OC3
5 C CN |15 1997 SY1 Q5

Uu=x -8 = du = 2xdx = dx = Ydu

x=3=>u=1landx =4 = u =28

4
j P - 8)Pdx = f(u +8) (1) P1hdu
3 1
_1 43 3
/2Jf(u + 8u )du

-3 2
=1l =4 + 6" 3]
L7 1

%) &+96]—%P+6]
7 7

3 ] 3
— 14542 + 90 | = 22
RACA 14
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14. Find the value of /Z 2xsin4dx dx.
0

Quest

Part | Marks | Level | Calc. | Content Answer U1 OC3
5 C | oN (12 z 2001 A3
[No marking instructions available]
sQa]  15.
(a) By using the substitution u = 2sinx, or otherwise, evaluate the definite
integral
5 cosx
0 1+4+4sin“x
(b) Use integration by parts to find
/ x%In x dx.
Part | Marks | Level | Calc. | Content Answer U2 OC2
(@) 4 C | CN | 15110 1996 SY1 Q8
(®) 3 C | CN | 112
(@) u = 2sinx; du = 2 cosxdx 1
x=0=2u=0x=f=2u=1 1
¥ cosx 1 & 1
—dx = = du
ol + 4sin?x 2f01+1u2
= 4{tan""ufp
=z
%
(b) [ Inxdx = Inx[xdx - [1(3x) dx 1

3 1 4
~x Inx — =x + ¢.

3 9

It

T for first term

1 for second term
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sQa]l  16. Use integration by parts to obtain
-3
/ xvx+1dx.
0
Part | Marks | Level | Calc. | Content Answer U2 0OC2
6 C CN | 112, Higher 1999 SY1 Q9
1 method (parts)

j:x(x + Didx = [xf(x + 1)%‘1"}2 _ le.é(x + dx

[xzee+ 0Yo- 22l + il

=(2x4%—0)-—%(4§—1)

4
=16-8 —
15
11
=7 —
15

1 for attempting J (x + 1)*dx

1for [(x+ 1)5dx
1 for [(x + ¥dx

1

17. A solid is formed by rotating the curve y = e 2 between x = 0 and x = 1
through 360° about the x-axis. Calculate the volume of the solid that is formed.

Part | Marks

Level

Calc.

Content

Answer

U1 OC3

5

B

CN

I8

-0

2004 A11
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18. Find the general solution of the following differential equation:

d
&y + Yy _ x, x>0
dx x
Part | Marks | Level | Calc. | Content Answer U3 0C4
4 C | CN | DE5 y=1x*+¢ 2001 B2
[No marking instructions available]
[END OF QUESTIONS]
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